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Our Cover Picture 


Internal combustion engines, in 
all their various forms, have long 
been popular as subjects for model 
constructors. They are less spec- 
tacular than many other types of 
engines, especially in view of the 
fact that most of their: working 
parts are hidden from view, but 
they give plenty of scope for experi- 
ment, and their efficiency in pro- 
Portion to weight and bulk enables 
them to be put to many uses for 
which other engines are unsuitable. 
The engine shown in the photograph 
is an example of the ‘' Phoenix” 
15 ¢.c. two-stroke, one of the popular 
““M.E.”” post-war designs which has 
a wide range of utility, and is more 
flexible in control than most minia- 
ture engines in its class. It was 
constructed by Mr. S. E., Hutson, 
of Bexley, and shown at the 1952 
“MLE.” Exhibition, 


SMOKE 


Brazing at ‘“‘ M.E.” Exhibition 

ONE OF the most popular features 
of the demonstration stand at the 
“M.E.” Exhibition is the brazing 
undertaken by Mr. Charles Kennion 
and Brig. J. C. Richards. We learn 
that these two experts will be at 
work again this year. The invitation 
to readers. last year, to bring along 
small jobs to be brazed or silver- 
soldered is to be repeated this year. 
Therefore, readers are advised to 
make the necessary preparations as 
soon as possible, so as not to miss 
the chance of having that awkward 
little bit of brazing or silver-soldering 
done by either Mr. Kennion or 
Brigadier Richards, and of seeing 
how it is done. 

This offer is open during the run 
of the exhibition, from August 19th 
to 29th next (excluding the Sunday), 
and is but one of the many attrac- 
tions now in active preparation. 
We also remind competitors that 
entry-forms are now available from 
our Exhibition Manager (Dept. 24), 
and should be completed and 
returned not later than July 6th. 


Developments at Slough 

WE ARE pleased to be able to 
report that, after prolonged discus- 
sion and negotiation, the Slough and 
District Society of Model Engineers 
has agreed with the local borough 
council a scheme for a “ Sports- 
drome ”’ to cater for the requirements 
of model makers in the area. The 
Slough Borough Council has agreed 
to allocate a site on the Upton Court 
Farm Estate, alongside an existing 
stream from which water can be 
diverted to the proposed boating 
lake. 

The general plan of the scheme 
provides for a continuous locomo- 
tive track, for 3}-in. and 5-in. gauges, 
in the form of a flat-sided oval, 
504 ft. long by 152 ft. wide and 
having semicircular ends of 76 ft. 
radius. 

Within the area circumscribed by 
this track will be provided two 80-ft. 
diameter model race car tracks, a 
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130-ft. diameter tarmac circle for 
control-line flying and team racing 
aircraft and, at one end, a large 
D-shaped pond 2 ft. deep for racing, 
hydroplaning and radio-controlled 
boats. 

We understand that the council 
has suggested removing the flying- 
arena to a site outside the locomotive 
track, an idea which would enable 
the boating pond to be extended in 
size to more than double its present 
proposed area. 

We warmly congratulate the 
Slough M.E.S, and the Borough 
Council for having drawn up and 
agreed upon such a scheme, and we 
sincerely trust that nothing will 
occur to hinder its construction and 
fruition, for it will provide an 
amenity of which everyone concerned 
may well feel proud. 


A School Workshop at Braintree 
IN A recent letter from Mr. 

D. H. Downie, of Witham, Essex, 
he mentions that he is a teacher at 
the Braintree Technical and Arts 
Institute, Courtauld Road, Brain- 
tree, Essex, and that he is a keen 
modeller and home workshop man ; 
he adds : “I have been a reader of 
our journal since I was a boy.” 

None of our readers will need to 
be told which is “our journal ra 
but Mr. Downie tells us that, at the 
institute, he runs a special class on 
Thursday evenings for model makers, 
There is a_ splendid workshop 
equipped with modern tools, yet it 
took three years to build up a decent 
class. All model makers in the area 
are welcome. j 

Workshops as part of the ameni- 
ties of a school, technical or other- 
wise, are increasing in numbers, 
and their importance is being more 
and more recognised. In a few cases, 
it has been possible for school 
workshops to become available to 
members of local model engineering 
societies and to any “lone hands ” 
in the districts concerned ; we are 
glad to be able to add Braintree to 
the list. 











O sooner was the film of the 

Titfield Thunderbolt released 
for exhibition, and some of the 
followers of these notes had been to 
see it, than your humble servant 
began to receive letters suggesting 
that, as the Jnvicta serial was drawing 
to its conclusion, the heroine of 
the film would form a_ suitable 
subject for the next old-timer. 
The lads of the villages took it as a 
foregone conclusion that there was 
going to be another. old-timer ! 
Well, I’m here to try to do my best 
to oblige the good folk who build 
locomotives to words and music, 
as written and composed by Curly ; 
and our friend the K.B.P. having 
expressed approval (he said he 
hadn’t seen the film, but was going 
to take an early opportunity of 
doing so) I wrote to Mr. Riddles 
and asked if he could possibly 
oblige with a few full-size dimensions, 
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IN 34 AND 5 INCH GAUGES 


which would save me the job of 
ferreting them out for myself. 
Mr. Riddles promptly responded in 
a most generous manner, and earned 
my undying gratitude by forwarding 
general arrangement drawings of 
the engine and tender, a large detailed 
drawing of the cylinders and motion, 
showing elevation, plan and cross- 
section, and a beautifully clear big 
photograph, showing all the external 
details, including a delightful crop 
of darling little pimples on the sides 
of the tender. Incidentally, the 
Stroudley and Billinton tenders on 
the L.B. & S.C. Railway had per- 
fectly smooth sides, and I prefer 
them thus. So did the boys who 
cleaned them, I might add ! 


Principal Dimensions 

An excellent photograph of the 
engine was reproduced in the issue 
of April 16th last, and also a brief 


outline of her history ; but nothing 
was said about her dimensions or 
personal make-up, so maybe a few 
notes on the full-size engine may 
not come amiss, ere we start to 
build a little one. She has double 
frames as far back as the firebox, 
and. my drawings show the outside 
one as the “sandwich” type, 
having iron plates with wood be- 
tween. The inside one is all iron, 
and of a peculiar shape. There are 
four axleboxes to the driving axle ; 
but only two in the outside frames, 
to the leading and trailing axles. 
The buffer beams really are beams, 
being huge baulks of wood ; and 
the buffers are leather bags stuffed 
with horsehair. I wonder if the 
running shed staff included an 
upholsterer ! The cylinders, which 
are 14in. bore and 18in. stroke, 
are in the bottom of the smokebox, 
which is extended right below the 


General arrangement of “ Titfield Thunderbolt ” for 33-in. and 5-in. gauges 
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frames to enclose them completely ; 
not a bad wheeze for reducing con- 
densation on an old wet-steamer 
working at low pressure. Each 
cylinder has four guide-bars, and 
forked crossheads ;_ the crosshead 
pins are extended on the outside, 
to drive the pump rams. The 
connecting-rods are circular in sec- 
tion, and the big-ends have the old- 
time straps and cottered brasses. 
The crank axle is a hefty job for 
the size of engine (the designer 
evidently profited by the errors of 
some of his confreres, in which he 
showed great wisdom) and carries 
four eccentrics to operate the gab 
motion. 


Eccentrics 

For beginners’ benefit I might 
explain that the eccentrics are set, 
two for forward gear, and two for 
back gear, as in link motion, but 
there isn’t any link, It hadn’t been 
invented when the engine was built. 
Each eccentric-rod is attached to a 
gab, or wide-jawed fork, the openings 
facing each other. In the opening 
is a pin, attached. to the lower end 
of a double-armed rocking lever. 
The upper end is attached to the 
valve spindle by a short link. 
When the reversing lever is pushed 
forward, the gab at the end of the 
fore-gear eccentric-rod drops over 
the pin, and operates it. When the 
lever is pulled back, this gab is 
disengaged, being lifted clear of the 
pin; at the same time the lower 
gab, attached to the back-gear rod 
is lifted into engagement with the 
pin. The sloping sides of the gabs 
move the pin inta correct position 
for driving. The engine runs in 


A film star who is proud of her age ! 


full gear all the time ; if the lever is 
pulled to what would be notch-up 
position in a modern gear, the gabs 
leave the pin, and “the clock 
stops.” 

An uncommon feature of this 
engine is the length of the outside 
cranks. In later years, locomo- 
tive designers—Drummond and 
Stroudley among them—made the 
throw of the coupling-rods /ess than 
the throw of the main cranks on 
inside-cylinder engines ; but in the 
present instance, the outside cranks 
have a throw of i5in., against the 
9in. of the driving crankq! The 
designer must have been anticipating 
Swindon ; but it is a good job that 
the old cat never made 90 m.p.h. or 
thereabouts, otherwise the coupling- 
rods might have developed a 
“throw” of another kind ! 


Boiler 

The boiler has a Gothic type fire- 
box, the upper part of which forms 
a “Bill Massive’ kind of dome, 
pressure being relieved by two spring- 
balance safety-valves ; the boiler 
barrel is quite small, being only 
3 ft. 9 in. diameter over the lagging, 
which is of wood strips secured by 
brass bands. The boiler is supported 
by three brackets at each side. The 
smokebox has “ cupboard” doors. 

The coupled wheels are 5 ft. 
diameter, trailing wheels 3 ft. 6 in., 
and the tender wheels 3 ft. There are 
no balance weights. The four- 
wheeled tender has outside frames, 
and the brake gear is similar to that 
which I specified for Invicta. That 
gives a general idea of the old girl 
as she is; now let’s see what we 
can do, to bring the small edition 


slap up to date, and enable her to 
“astonish the natives.” 


New Wine in Old Bottles 

Our outside frames will be solid 
steel bars or castings, in place of 
‘* sandwiches.” We shall keep the 
inside plate frame, simplified, as it 
will be needed to carry the cylinders 
and motion ; but the driving axle 
will only need two axleboxes. The 
cylinders will be “ scale ’’ bore, viz.: 
% in., but a longer stroke, 14 in., 
equal to another couple of inches 
on not-so-big sister’s. Either loose 
eccentric gear, or the full gab motion, 
can be fitted; I’ll give both, with full 
drawings. For club tracks having a 
continuous run, the loose eccentrics 
are better than the gabs, as the latter 
don’t notch up, and there are more 
pin joints to wear. The cylinders 
will have my big ports, usual valve 
setting giving an early admission and 
free exhaust ; and, of course, 
mechanical lubrication. 


Curly Standards 

The inside of the old tea-kettle 
will be entirely modernised according 
to Curly standards, and will have an 
efficient superheater. We will fit 
one crosshead pump, for old times’ 
sake, and one injector. We ‘will 
keep the merry old spring balances, 
as we did on Invicta; but they will 
have a lot more work to do, than 
ever the full-sized ones dreamed of, 
as the boiler will carry nearly double 
the working pressure. All the trim- 
mings, and the tender, will be just 
the same as on the full-sized old iron; 
but wherever improvements can be 
effected without upsetting the per- 
sonal appearance of the old lady’s 
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(woven iitoneess) 

sunbonnet and crinoline, they will 
be made. Given average workman- 
ship, Thunderbolt will be an apt 
name for her; and the way those 
old outside cranks will buzz around 
and bob up and down, as she gets 
into her stride with a good load, will 
be a sight to refresh tired eyes, and 
make folk wonder what the big one 
would do with a similar dose of 
‘* monkey-glands.”’ She would have 
smashed all existing speed records 
between Mallingford Junction and 
Titfield, flabbergasted the rival bus 
company, scared the worthy bishop 
out of his gaiters, and sent all the 
kids who see the film into the seventh 
heaven of sheer delight ! 

Up to time of writing, most of 
the correspondents’ who have sung 
out, “Yes, please!” have asked 
for the 34-in. gauge edition; but 
there is a fair percentage who prefer 
the engine in 5-in. gauge. To meet 
their wishes, I have included the 
principal S-in. gauge dimensions on 
the outside frame drawing, and will 
—all being well—include a part plan 







: Bi Gl ANGLE 
(SHAPED) 


+ FIGURES IN CIRCLES 
GIVE SIZES FOR 5° GAUGE 
LOCOMOTIVE ae 


of the 5-in. frame assembly with the 
erecting instructions, so as to bring 
this into line with my “ standard ” 
wheel widths and other items. By 
the way, the cylinders on the 5-in. 
gauge engine will. be 14-in. bore and 
18-in. stroke, and the coupled wheels 
5+ in. diameter ; so with 80 Ib. * on 
the clock,” she will be able to hold 
her own with any modern type of 
engine of moderate dimensions. The 
small diameter of the boiler barrel 
doesn’t signify two hoots in either 
size, as the big domed firebox has 
plenty of combustion space, and 
plenty of room for steam, even if 
the boiler barrel is practically full 
of water. I don’t think there is 
anything else to which it is necessary 
to call special attention, so we’ll 
get on with the business; the tale of 
the Titfield Thunderbolt won’t be 
any long-drawn-out rigmarole, and 
we will have her on the road as soon 
as possible. : 


Outside Frames 
These may be either cast or built- 
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- be in gunmetal or even brass ; 
separate castings are used, the beams 





up. The former will ensure the 
easier job, and here I might suggest 
that our approved advertisers could 
take a tip from the old firms who 
used to supply cast ‘“* bedplates ” 
for the caricatures of locomotives 
they marketed. I’ve got one here 
now; it consists of a flat cast plate 
with a big opening in the middle, 
to accommodate the plain ‘“ pot” 
boiler, two ribs along the underneath 
to represent the frame bars, and 
six lugs, of taper shape, to carry the 
wheels and axles. There were, of 
course, no axleboxes; the axles ran 
in plain drilled holes in the lugs. 
Weil, it appears to me as though a 
complete rectangular frame could be 
cast, including the buffer and drag 
beams, the bosses on the buffer- 
beam for attachment of inside 
frames, and the hornplates and 
cheeks integral. The chieftain of 


Clan McWilwau could indeed claim 
that this casting was a time-saver 
(@ la his advertisements) as the only 
work needed on it, would be to 
clean out the horn slots for reception 


BRAZED INSIDE 


Details of the outside frames 


of axleboxes, and fit the drawhook 
and the bits of upholstery to the 
front beam. What do our other 
advertising friends think about it ? 
Also—tell it not in Gath !—-the 
two rows of dinky pimplettes that 
stretch along the full length of 
the frame (see accompanying photo- 
graph) could be reproduced in the 
casting, and there would be joy 
in the hearts of the friends and 
relations of .Inspector Meticulous. 
In full size, they are the heads of the 
bolts which prevent the “ sandwich ” 
becoming unstuck, so a reproduction 


‘is justified. 


Alternatively, the side frames could 
be cast separately, each including the 
hornplates, horncheeks, and of course 
the pimples. The front beam could 
have the lugs cast on, for attachment 
of both inside and outside frames; 
the rear beam could have cast angles. 
The complete one-piece outfit a 

ut i 


should -be. in- a metal that won’t 
fracture easily in the event of a 
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coliision or derailment. Separate 
side frames would only need cleaning 
up, the slots for the axleboxes 
machined or filed to size, and the 
hornplates drilled for the bolts 
or rivets securing hornstays and tie- 
bars. At the leading end, they 
could be secured to the buffer-beam 
lugs, by temporary 3/32-in. bolts, 
until the inside frames are made and 
fitted, the bolts then holding the 
lot. At the rear end, they are 
screwed to angles in the ordinary 
way. 


Built-up Frames 

To build up the frames, two pieces 
of mild-steel bar are needed, 4 in. x 
¢ in. section for 33-in. gauge, and 
¢ in. X % in. section for 5-in. gauge. 
The lengths, after the ends have 
been squared off truly, are 144% in. 
and 204 in. respectively. The horn- 
plates are cut from sheet steel, to the 
given sizes and thickness, and 
riveted to the side bars as shown. 
Use 3/32-in. rivets for 5-in. gauge 
size. The horncheeks are just pieces 











of rectangular steel, riveted to the 
hornplates at either side of the 
axlebox openings. To make a really 
strong job, just rivet them temporarily 
in place, then fit the tie-bars, which 
are made from 3/32 in or }-in. round 
steel or iron wire, flattened at the. 
ends, and riveted to the lugs at the 
bottom of- the hornplates. Then 
braze the lot solid, using brass wire 
or easy-running strip as jointing 
material, or Sifbronze; and see that 
it runs in between the top of each 
horncheek -and the bottom of the 
frame bar. The upper end of the 
rear diagonal tie-bar may be screwed, 
or brazed to the underside of the 
frame bar; but the front one should 
be screwed or riveted to the shaped 
piece of angle behind the buffer- 
beam, see frame drawing. This is 
screwed to the underside of the 
frame bar. 

If cast dummy leaf springs are 
preferred, drill holes as shown by | 
dotted lines, in the frame bars above 
the axlebox openings, to accom- 
modate spiral springs; but real 
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Plan of 34-in. gauge frame assembly 


working leaf springs are fascinating 
things to watch when the engine is 
running, and are easily made and 
fitted by anybody who cares to take 
the trouble. Also, on the present 
job, they are conspicuous; anyway. 
V’ll give details when we get that 
far. Incidentally, when riveting on 
the hornplates, don’t forget you 
need right- and left-hand: frames— 
mistakes are made more easily 
than most folk imagine ! 


Buffer and Drag Beams 

The buffer beam for the 34-in. 
gauge Thunderbolt needs a piece of 
steel bar of $ in. x. 2 in. section, and 
51 in. long; for 5-in., in. x 145 in. 
(or 1 in. would do) 74 in. long. On 
not-so-big sister, the beams were 
huge wooden baulks; but wooden 
beams of, the sizes given above, 
would be about as useful as match- 
sticks on the small -édition. The 
steel beam can be ‘painted to look 
like wood, to please the eyes of the 


super-critical ! The two lugs, for 


attachment of the frames, are cut - 


from steel bar, temporarily screwed 
or riveted in position, and brazed. 
Alternatively, a cast-beam, with lugs 
integral (and dummy upholstered 
buffers, if you wish) may be used in 
conjunction with built-up outside 
frames, like the gentleman who wears 
a blue cloth coat and grey flannel 
“bags,” the attachment to the lugs 
being made as mentioned earlier. 

Same applies to the drag beam; a 
casting, with lugs or fixing angles 
cast on, may be used with built-up 
frames, or the beam may be made 
from a piece of 3-in. x #-in. steel 
bar, 4% in. long, with two 4} in. 
lengths of $-in. x 4-in. angle riveted 
to it, as shown in the plan. The 
frames are attached to the angles 
by four 3/32-in. screws, which may 
be round-headed, to look like the 
pimples on the big engine. Whatever 
form of construction is adopted, the 
frames should be erected so that 
when laid upside down on a flat 
lathe-bed, drilling-machine _ table, 
surface plate or other true surface, 
the whole area should be in contact, 
without a vestige of rock anywhere. 
With the work I have in hand, and 
get so little time for trying to com- 
plete, I don’t suppose I’ll ever be 
able to build a little Thunderbolt for 
myself, but if I did, and used the 
built-up construction, all the joints 


would be Sifbronzed, no angle- *~ 


fixing being required. 


(mona Seen) 
‘mopar Exonwezs) 
Wheel Spacing 


Note for builders of 5-in. gauge 
engine; I have given no dimensions 
of drag-beam for this size, because I 
haven’t yet had time to lay out a 
part plan of frames, and get the 
exact distance between the outside 
frames, to suit my “ standard” 
wheel spacing, etc. for 5-in. gauge, 
but hope to remedy this in the next 
instalment. At the time of writing, 
the exact shape of the inside frame 
is not definitely decided, because I 
want it to include the supports for 
the rocking shafts which convey 
the movement from the gab motion 
to the overhead valve spindles; also 
the bearings for the reverse shaft. 
This will simplify the job, and be 
easier to make and erect, than if 
we copied the odd blobs and gadgets 
which carry the components of the 
full-sized engine. Also, I’m definitely 
not specifying the cylinders to be 
fitted in the bottom of the smokebox, 
but in a downward extension of the 
inside frame, arranged to look like 
the bottom part of the smokebox, 
as you can see in the general arrange- 
ment drawing. In case any ‘* doubt- 
ing Thomas”—or should it be 
Jock ?—“‘ hae’s his doots” about 
the clearances, the main clearances 
are shown in the accompanying plan 
view. Close work, admittedly, but 
a miss is as good as a mile, says 
the old saw. Well, the above should 
keep Thunderbolt builders busy while 
‘I get out some more drawings. 


The “Monodex” Revolving Centre 


The advantages of revolving tail- 
stock centres are well known to 
all lathe users, and for some classes 
of work they are almost indispen- 
sable, but the somewhat elaborate 
types which have hitherto been 
available are too expensive for most 
amateurs. A simplified form of this 
device has now been introduced 
by Patentools Ltd., of Hove, Sussex, 
and a sample has been submitted 
for our inspection and test. It is 
made with a No. 2 Morse shank, 
having a parallel outer extension 
which forms a bearing for the 
hollow head. The end of the shank 
is recessed to form a seating for a 


steel ball which takes the end 
thrust. All working surfaces are 
hardened, and the head revolves 
with very little friction, so that wear 
of the point and risk of seizure are 
eliminated. As the head is Ijin. 
diameter it is large enough to serve 
as a pipe centre ; the conical point 
has the usual 60 deg. included angle, 
and the overall length of the assembly 
is 5$in. It is recommended that 


the running surfaces should be 
lubricated with H.M.P. grease after 
each hour of working. This centre 
is obtainable from tool dealers 
throughout the country, or from 
the makers, mentioned above. 
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HE tool (see Fig. 5) has many 

applications. There is a limited 
variation in the angle of the bit which 
allows, with careful setting, its use for 
end and side milling. The length of 
the sweep, of course, can be 
adjusted ad lib, and is limited 
only by the nature of the material 
being attacked. 1 have often 
used a jf-in. forged tool at full 
extension for working light alloy. 
Conversely, with a short HSS. 
tool-bit, carefully ground on two 
edges, I have successfully applied 
the tool for machining the two 
faces at right angles of the fixed 
jaw and bed of a cast-iron machine 
vice. 

With the flanges thus skimmed 
flat and true, they were used as a 
guide in locating the holes to be 
drilled for the trunnion and the 
operating camshaft. Both were 
bored to accommodate fin. dia. 
mild-steel rod, the former a close 
fit and the latter a working fit. 
This operation was performed with 
the twin components clamped to- 
gether to ensure the bores being in 
line with each other and equally 
related to the aforesaid flanges. 

Bolting of the uprights to the 


motor plate was left until all the. 


parts were ready for assembly, 
thus their alignment and the dis- 
tance between them could be ad- 
justed precisely with the aid of 
temporary 3 in. bars. 

The dimensions of the bearing- 
arm casting allowed of its being 
bolted to the cross-slide, suitably 
packed, for boring for the trunnion 
a working 4in.; and the counter- 





Concluded from page 641, May 28, 
1953, 
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UNIT COUNTERSHAFT 


FOR AN M.L.4 
By Terry Aspin 


shaft bearings a working Zin. 
Except for the provision of oil holes 
in the bearings and the drilling and 
tapping of the adjusting-screw lugs 
(din. B.S.F.) for the rest this com- 
ponent remained as cast. 

It seems hardly necessary to 
describe the elementary turning of 
the pulleys beyond, perhaps, a 
reference to the V-grooves. I 
retain a special tool, ground to the 
included angle of 40 deg., for this 
purpose. It is fed into the work, with 
a_ side-to-side movement, to a 


depth according to the standard 
section of belt to be used. “A” 
section requires a groove +in. 
wide at the top and something in 
excess of 3 in. deep, the extra depth 
being the clearance to prevent the 
belt bottoming, with slip as a 
result. “M” section is $#in. wide 
and a depth of a generous fin. 
provides adequate clearance. 

A length of §in.: ground, mild- 
steel rod was used for the counter- 
shaft spindle. No turning was 
necessary ; the centre holes were 
used only for supporting the over- 
hang on the back centre while 
chamfering the ends. Flats were 
milled in relationship to the Allen 
grub-screws in the primary pulley, 
step pulley and collar respectively. 

An even plainer piece of bar was 
that of 4in. mild-steel acting as a 
trunnion upon which the bearing- 
arm swings. It could be retained 
in the brackets by means of a grub- 
screw but, in this case, the fit was 
tight enough to secure it. Jt will 
be seen by further reference to Fig. 1 
and also to the end elevation in 
Fig. 6 that this shaft extends a little 
beyond the bracket casting, to act 
as a stop to the camshaft, the 
latter having a pin to engage with 
it in lieu of a grub-screw in its 
collar. The stop pin prevents the 
operating lever being pulled over 
the point of belt tension. 

The actuating camshaft is another 
length of $in. mild-steel bar. The 
flats were milled to half the section 
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and the larger diameter, into which 
the lever is screwed, is an appro- 
priate length of 2in. bar of similar 
material, blind-bored an interference 
fit and forced on. This was done, 
incidentally, before the milling, 
and the bar trimmed to finished 
length afterwards. Rightly or 


wrongly, the fit was very tight and, ’ 


without pinning or other reinforce- 
ment, it has served its purpose for 
more than 12 months without the 
slightest sign of budging. 





mounting arrangement was expected 
to be temporary, it was left just as 
shown. For the arrangement in 
Fig. 1 a shorter tie-rod was required. 

The tension is adjusted, of course, 
with the lever in the “ drive” 
position. 

Fig. 7 gives a general view of the 
complete layout. The adjusting- 
screws bearing on the camshaft will 
compensate for belt stretch and, if 
they are manipulated correctly, the 
load is evenly dispersed on both ends 





RIGHT — SECTION 
OF BEARING ARM 
AT AA 


The knob is turned from plastic.~> of the casting. The movement given 


The adjusting screws 
B.S.F. set-screws with domed heads 
and nuts to lock them. ‘ 

The tie-rod between the counter- 
shaft and the lathe provides positive 
tensioning adjustment to the secon- 
dary belt. One end is secured, by 
means of a }in. stud to the fixed 
plate of the change-wheel guard. 
The other end is slotted for adjust- 
ment and secured with a nut. and 
bolt to the left-hand main bracket 
casting. Readers studying the photo- 
graph will. probably wonder why 
the crook at the end of it: no 
reason. The steel. was salvaged 
from scrap and, as the bench 


are tin. © 


to the bearing-arm, however, also 
varies the tension on the primary 
belt, which is not so tight when the 
drive is “ off.”” It will be seen from 
the drawing that, if the movement 
of the arm in tensioning the secon- 
dary belt is taken beyond a certain 
point (shown by centre-line A), the 
belt from the motor will be slack 
when the drive is “on.” There is 
a margin of safety between the 
centre-lines A and B; A _ being 
the point of maximum tension of the 
primary belt. B indicates an angle, 
with still a little to spare, to which 
the bearing-arm can be raised for 
tensioning the secondary belt. 
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With a new belt and new pulleys, 
there was a tendency for friction to 
carry the lathe mandrel round, at 
reduced speed, even when the drive 
was disengaged. With the first 
becoming more supple with use, 
and the second acquiring a polish, 
the tendency has diminished to 
complete obedience. 


A Digression 
The lathe, now satisfactorily 
equipped with a power unit, my 





| 





Fig. 6. Details and dimen- 
sions of the bearing arm 


attention was diverted to one or 
two other items which, I thought, 
required improvement or modifica- 
tion. Two of these are described in 
the following note on iron founding. 

At first sight it may seem rather a 
lot of trouble to cast for oneself 
such simple items as chuck back- 
plates and so on. I realise that they 
can be obtained quite easily from 
the regular suppliers for only a few 
shillings and, it is admitted, if I 
were able to walk into a shop “ just 
round the corner” and make the 
purchase, I question if I would ever 
go to the trouble of casting one for 
myself. I am inclined to believe 
that, had such a useful establishment 
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Fig. 7. Side and front 
elevations of the complete 
bench unit 


actually existed in the neighbourhood, 
it is, in fact, doubtful if 1 would 
ever have attempted to master the 
art of founding in the first place. 
When the alternative is one of 
ordering by post, however, here the 
greatest advantage is felt. With the 
most rapid mail-order service im- 
aginable it would require three days 
to elpase between the writing of the 
order and the receipt of the goods. 
By comparison, it takes only a couple 
of hours, or so, to make the simple 
pattern required and cast the back- 
plate as well. Using the type of 
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“unit construction ” 
gested in Fig. 4, the time is cut to 
that required for the foundry work 
alone. 

The 4-in. 
chuck, which came with the second- 
hand lathe, was in little worse than 


pattern sug- 


self-centring Crown 


“shop soiled” condition. It had, 
however, been fitted to the most 
apologetic backplate I have ever 
seen, and applied thus, the word 
“fitted”? was an abject sarcasm. 
Suffice to say it would not do for me. 

My largest pattern available was 
about half an inch short of the 
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diameter required, so that a new one 
had to be made. It was com- 
menced early in the evening, occupy- 
ing perhaps, the first half hour. 
During the remainder of the time I 
was in the workshop I interrupted 
my other jobs at intervals to give it 
a couple of coats of cellulose filler. 
It was used without a finishing coat. 

The following night the furnace 
was lighted and the sand moistened 
in preparation. Moulding took only 
a few minutes and another hour saw 
the result of my efforts lying in a 
corner of the yard to cool. An 
interval for a “cuppa” and_ the 
casting was clamped in the four- 
jaw ready for machining. 

Here I anticipate a criticism from 
the meticulous. Articles made from 
cast-iron should be allowed months 
for seasoning if the possibility of 
ultimate warping is to be avoided. 
Well, as a demonstration to some 
friends, I made another such back- 
plate, for a 23-in. chuck, in the early 
summer of 1949. It was machined 
to completion the same evening and 
fitted to the chuck at once. In 
1953, I can still see no sign of it 
running out of truth. 

But what if it does? Would it 
be a hardship to leave the plate of 
substantial thickness to allow of its 
being trued at some future date ? 

Photograph No. 4 shows the 
pattern alongside the backplate 
fitted to the 4-in. chuck. Photograph 
No. 5 is of another iron casting 
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made for the lathe, along with its 
pattern. It is, of course, the lead- 
screw handwheel, and was by way 
of an addition rather than a modifi- 
cation, The pattern is another from 
“stock” and has been used many 
times and, except for the extended 
length of hub, was carved and turned 
from the solid wood. 


A Marked Improvement 

On this particular edition of the 
M.L.4 the cross-slide had a very 
restricted travel; certainly, when 
compared with the ‘* 7,” and I have 
noticed, through illustrations appear- 
ing in these pages, that the majority 
of these earlier lathes seem to suffer 
from the identical complaint. It 
was so bad in this case that, with the 
top-slide set parallel, it was not 
possible to bring.a boring tool far 
enough forward to enter the centre 
of the work. 

The state of affairs was not 
allowed to continue, and Photo- 
graph No. 6 shows how the difficulty 
was overcome. The main modi- 
fication was the provision of the 
extended bracket to replace the 
original flat plate. That, and 
the style of the micrometer index, 
once more follows a familiar pattern, 
but is in keeping with the rest of the 
workshop and thus easy to get 
used to. 

The casting for the bracket was 
in aluminium ‘alloy, comparing fav- 
ourably with die-cast zinc, and the 
pattern shown was built up in four 
parts, Fig. 8. The curved shape 
at the top, together with the web 
carrying the index pointer, and the 
hollow underside were carved. 

Moulding was carried out simply 
by laying it upside down on the 
moulding board and ramming it 
underside first. The drag inverted, 
surplus sand was cleared away 
exposing the plan view, a generous 
draught being imparted to the sur- 
rounding sand which was cut well 
back from the pattern. 

A useful tip, when splitting the 
box for the removal of the pattern 
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Photograph No. 6. M.L.7 users would feel at home with this 


in a case like this is, after with- 
drawing the runner stick, to invert 
the whole bag of tricks and lift the 
drag from the cope; the usual 
procedure in reverse. The sugges- 
tion is even more applicable in the 
case of relatively deep oddsides, 
such as the bearing-arm and the 
handwheel previously describe. 
Always provided that the ramming 
has been carried out effectively, 
with a liberal use of parting powder, 
the risk of parts of the cope adhering 
to recesses in the pattern will be 
much reduced. 

Before finally turning the box right 
way up after the pattern is removed, 
it is well to examine the impression 
in the cope for cracks. If there is 
the slightest suspicion, doubtful 
parts of the mould should be mois- 
tened with a little water and a camel- 
hair brush, so preventing loose 
pieces falling out and rendering it 
useless. 





example, 





Photograph No. 5. ‘Pattern for leadscrew hand-wheel with the completed 
In the’ centre, the pattern for the cross-slide extension bracket 


To return to the  feedscrew 
bracket, machining of the casting 
was confined to facing the front and 
rear with the fly-cutter. The locations 
for the fixing-screws and thrust- 
bearing were drilled, using the 
original plate as a jig, care being 





Fig. 8. Construction of 
the pattern for the 
cross-slide extension 


taken to ensure that, when mounted, 
the casting would clear the V-slides 
when the table was fed forward. 
The screw holes were counterbored 
to bring the screws flush. 

Although the index is graduated 
in 100 divisions, no alteration was 
made in the pitch of the feed- 
screw, which remains at 12 tpi. 
I am not sure that this is a dis- 
advantage, as it allows of the feed 
being regulated in stages something 
less than a thousandth of an inch; 
0.000833 in. in point of fact, and, 
no doubt, a very debatable point. 
Even with the original feedscrew, 
however, the effective travel of the 
boring table is increased, in the 
right direction, by an inch and three- 
eighths. 
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Locomotive Lamps 


To one inch seale 


ORK ona 5-in. gauge ‘ Double 

Dyak,” intended to look like 
an L.N.E.R. K4, had reached the 
stage where the chassis had been 
satisfactorily tested under com- 
pressed air. What she lacked was 
a boiler, and what I lacked was 
determination enough to start it. 
The locomotive stood on a length of 
show track, complete with smoke- 
box, nameplates, cab, whistle, 
buffers, coupling, dummy vacuum 
pipe, jacks on the running-boards, 
and a perfect hurrah’s nest of copper 
pipes protruding at all angles, but 
fulfilling at least one of “ L.B.S.C.’s” 
requirements of copper piping— 
starting and ending at the proper 
place. To my eye, all she needed 
was a boiler for the pipes to start 
at and end in—and lamps. Natur- 
ally, I got busy on the latter, to 
postpone the evil day. Pusillanimous, 
I think, is the word. 


Further Items 

I omitted to include lamp brackets 
in the list of trimmings already 
fitted, and also a minor accessory— 
the tender, resplendent in L.N.E.R. 
green paint, built-up dummy leaf- 


| BRASS SLEEV 





Diagram 1. 
adaptation 
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Lamp fittings before 





SHACEQ PARTIONS ih 
MieaEO OFF. 


By Alan Macartney 


springs, brakes, all pipework and 
with the ““N” in L.N.E.R. on one 
side slightly off the vertical, just 
to give the club members something 
to seize upon, in the hope that 


graver blunders might escape 
them. 
Now to the lamps. I had in my 


possession several little 3-volt bulbs 
which I acquired, with his knowledge, 
I hasten to add, while a fellow-mem- 
ber was showing me his workshop. 
They were ex-R.A.F. material and 
lit up nicely on a flash-lamp battery. 
Each was mounted in a little brass 
fitting, as in diagram 1, bearing on 
the flat base the legend ‘‘ PIONEER 
Pat. 2130367. 3 V.” 


Its in the Book! 

My ideas about locomotive lamps 
were very hazy so I consulted the 
Master and found in the Live Steam 
Book a sketch and _ description 
of lamps for a 24-in. gauger, which, 
with the dimensions doubled, would 
nicely fill the bill. 

One rule I observed in building 
this locomotive, for no adequate 
reason, was that as far as possible, 
existing materials in the scrap boxes 


and metal store were to be used, 
with the result that stainless-steel 
and Monel metal kept rearing their 
ugly heads to the detriment of 
drills and temper, but producing 
nice effects when finished. I did 
depart from the rule, though, and 
scrapped a beautiful pair of Mee- 
hanite pony-truck wheels which 
were discs, in favour of a pair of 
cast-iron spoked wheels. The cast- 
ings when turned and fitted looked 
much better from a distance, but 
ae worse through a watchmaker’s 
ens ! 


Lamp Bodies 

A hunt for $ in. square brass bar 
resulted in my finding a length of 
ditto steel. I applied my rule, in 
both senses, sawed off three lengths 
a full 1 in. long, and squared off the 
ends to size with a fly-cutter in 
the milling machine. After that, the 
procedure was to centre one end, 
mount in four-jaw with a centre- 
finder, centre, drill and tap # in. 
x 26 for #in., reverse in chuck, 
and turn down the other end with a 
chamfering tool to $in. diameter 
for }in. This gave me the rough 
outline. 

The next step was to put a centre- 
dab in one face %in. from the 
bottom on centre-line, and drill $ in. 
deep for 4in. The lamp bodies were 
then Jaid aside, and a search insti- 
tuted for %in. diameter brass tube. 
It was successful except that the 
tube was steel. A length of about 
24 in. was chucked in the three-jaw 
and an 11/32 in. drill put through it. 








Diagram 3. 


Combined trephine and holder for lenses 





Diagram 4, Lamp fittings after adaptation 
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Three pieces } in. long were parted 
off for glass-holders, and pressed 
into the in. holes in the lamp 
bodies till roughly 7, in. projected. 
The next job was the clips which 
fit over the lamp brackets. These 
were made from tin. x }in. steel 
bar, in the milling machine, thus 
(diagram 2), the corners rounded off, 
and +; in. holes drilled in the flanges. 
The clips were then mounted on the 
lamp backs and the 4 in. drill put 
through into the lamp bodies. 
Rivets were then inserted, which 
held the clips firmly enough for 
silver-soldering. At the same time 
the glass-holders were silver-soldered 
in place. 

I am not a good model engineer. 
T hate changing a beautifully shiny 
steel “ bit” or “ piece” to a dirty 
black in a brazing operation, and 
spend laborious hours in restoring 
it to its previous brightness. All 
wasted endeavour if it is finally to 
be painted. 


Glasses 

At the same time as I acquired 
the lamp bulbs, I won a piece of 
tin. thick Perspex, and made the 
lamp glasses from that. The re- 
mainder of the steel tube which 
provided the glass-holders was sawn 
and filed into a trephine (diagram 3), 
and the other end split for holding 
the glasses in the three-jaw. The 
trephine was a great success and 
cut out little cheeses of Perspex 
which only needed trimming at the 
ends, rounding off and metal- 
polishing in the lathe to make 
excellent glasses. They were pressed 
into the lamps and I defy anyone 











Diagram 5. Front and sectional elevations of the completed lamp 


to get them out intact. The final 
steps were to drill holes in the upper 
reduced bit of the lamp body, fit 
wire handles, and to drill and tap a 
3/32 in. hole in each clip centrally 
for a clamping-screw. 

Then | turned my attention to the 
mountings for the bulbs. Originally, 





these were insulated from the lamp 
body and in electrical contact with 
the central electrode. I wanted the 
reverse, so turned a set of mountings 
from 7 in. hexagon brass bar, with 
a #; in. hole drilled for in. down 
the body, as diagram 4. 
(Continued on page 709) 
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A Power 


For Models. 


By D. S. Clibborn / 


HE need to provide a source of 
L.T. current of reasonably large 
capacity from a.c. mains for model 
rail ways, and other similar models, 
at a price to suit my pocket, caused 
me to search the lists of surplus 
A.M. and M.O.S. “stores” for 
appropriate equipment at a suitable 
cost. 

As a result, a power pack giving 
up to 20A maximum output at 
3, 17 and 20 V, a.c., or 12 and 24 V, 
dc. has been constructed at a cost 
of under £8, which is: p ounds less 
than anything that can be obtained 
to give a comparable output (even 
if available) as a standard commercial 
product. 


The Wiring 

The wiring diagram (Fig. 1) gives 
the essential features. The use of 
three rectifiers makes it possible to 
provide a 12 V supply for “ auxi- 


16.5V. 3V. 
Ore HO AC oO 
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Showing the various components of the power pack 


liaries ’ on a model railway, while 
providing simultaneously a supply 
for ‘‘ split potential” working also 
at 12 V for reversing purposes with 
electric locomotives having perma- 
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Fig. 1. 
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Wiring diagram. 





nent magnet motors. In addition, 
the full 24 V d.c. up to 5 A loading is 
available by using the two outside 
terminals of the ‘split potential ”’ 
section. The list of components used 
will give an indication of the items 
that can be obtained for the work. 
It will be readily understood that, 
although several of the items were 
purchased new as standard commer- 
cial products, many of them could 
have been obtained as equivalent 
A.M. “stores’’; also that all the 
items so incorporated are not 
absolutely essential to the correct 
functioning of the power pack and 
some could have been omitted. 

The absence of a d.c. ammeter is 
deliberate, as the power is to be 
supplied to operating panels for 
model railway working where am- 
meters can be installed as necessary 
to check on current demands for 
individual circuits (or for other 
models when necessary). 


The Transformer 

The heavy duty transformer had 
an additional winding of 29 turns 
16-s.w.g. d.c.c. wire added on the 
second “iim after binding over the 
iron a triple layer of thin leatheroid. 
This winding could be laced round 
the limb without dismantling any 
of the transformer, but the wire had 
to be pressed well home as each turn 
was completed to give a neat close- 
fitting coil. After the application 
and drying of a good insulating 
varnish, a further layer of leatheroid 
over the coil was held down by a 
few turns of tape. It was quite easy 
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to instal this additional coil, the 
whole job being completed in about 
an hour’s time in total with an inter- 
val, of course, for drying of the insu- 


lating varnish. In my case, an 
additional “‘ Tufnol ” terminal block 
was inserted between the steel angles 
binding the core stampings together, 
but, if the ends of the wire are left 
long enough, they can be coupled 
direct to the appropriate rectifier, 
The time taken to fit the terminal 
blocks was additional to the time 
for winding the coil. The work of 
winding the additional coil was made 
easier by cutting off the necessary 
length of wire, plus a margin, and 
threading the loose wire on to the 
centre of the second limb of the 
transformer, till the free ends were 
equal. In this way, the new coil 
was started from the centre outwards 
to right and left, thus reducing to a 
minimum the length of free wire to 
be handled at any one time. 


The Box . 

As shown in Fig. 2, the box 
to house the equipment was made of 
wood with side vents of wire: gauze, 
held in place with beading, and with 
folding handles at the ends for ease 
of carrying. The top consists of 
4-in. Tufnol sheet to. take the L.T. 
terminals, voltmeters and L.T. fuses, 
and }-in. wood to take the main and 
fuse switch indicator lamp and a.c. 
cut-out (10 A). 

The dimensions were settled to 
give due clearance round the trans- 
former ard rectifier for cool running, 
and to allow hand-room for tighten- 
ing nuts, etc. The transformer was 
secured to the baseboard with brass 














Fig. 2... Elevations and 
Plan of box, showing lay- 
out of controls, and dials. 
Wire gauze vents are 
fitted at the sides, and 
folding handles at the 
ends, as shown in the 
elevations 








wood-screws, brass-washers being 
used to keep the core clear of the 
baseboard for better ventilation. It is 
possible that a metal case (ex-A.M. 
type) could have been obtained for 
the housing. 


The Rectifiers 

The Westinghouse rectifiers are 
supported on their centres by angle 
brackets of 1 in. x 4-in. steel, and, 
in this connection, the spacing of the 
brackets has to be given due con- 
sideration to fit them all neatly into 
the box. 
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The following are the specifications 
of the components used : 

Transformer, 180/230 V_ input; 
14.5 and 17 V nominal output at 
20 A (ex-M.O.S.). Three rectifiers, 
Westinghouse 2 A/20, 16 V input, 
12 V output at 5 A (new). A.C. 
voltmeter, 0-20 V (moving iron), 
(ex-A.M.). D.C. voltmeter, 0-50 V 
(moving coil FGX4, 1944) (ex-A.M.). 
D.C. voltmeter switch, _ five-way. 
rotary type (ex-M.O.S.), 4-way fuse- 
box, bakelite with S-type fuses and 
spares, Ref. 5C/883 (ex-A.M.). Main 
switch, M.E.M. “8” fused switch, 
porcelain base with bakelite top 
(secondhand). A.C. cut-out, G.E.C. 
10 A with time lag, Cat. X.8354 
(new). Indicator lamp, Bulgin signal 
lamp M.D.9 (new). Ten terminals, 
insulated moulded top pattern 
(secondhand). 

It must be understood that the 
output voltages obtained on the a.c. 
side of the pack are higher than the 
14.5 plus 2.5. indicated on the trans- 
former, by reason of the use of an 
input of 250 V in place of the 230 V 
input specified on the terminal plate. 
For intermittent working such as 
normally obtains on model work, 
this is acceptable with a heavy 
transformer especially as it is 
seldom that the full 20 A will be 
required on the secondary side at any 
one time. 

As will be appreciated, there is 
no limit to the variations of this 
type of equipment that can be made, 
and the foregoing description is an 
indication of the multiple effects 
that can be achieved by the use of 
one transformer only. 
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(Continued from page 707) 


Suitably fine flex was ferreted out 
from the domestic electric dump, and 
a hole drilled in the base of each 
mounting, held in a screwed bush in 
the lathe, with a drill large enough to 
enable the flex to pass through with 
little difficulty. At the same chucking, 
the hexagon was turned off the bar. 
Then, in the drilling machine, two 
holes were drilled for a pin spanner 
in the flat base of the mounting. 
Little insulating discs of plastic were 
then turned, drilled and countersunk 
as in diagram 5, a press fit in the 
#; in. holesin the mountings. The flex 
was led through the bases, the wire 
exposed and inserted through the 
plastic discs and then ill-treated till it 
filled up the countersink, with no 
tendrils straying over the edge that 
might short against the sides of the 
hole. 

The disc was then pressed down as 


far as it would go, the bulb put in 
place and wedged by a strip of thin 
shim brass on either side. The assem- 
bly was then screwed into the lamp 
base, the far end of the flex clamped. 
to one terminal of a flash-lamp bat- 
tery, and to my delight, when con- 
tact was made to the lamp-body by 
the other terminal, it lit up. Tried on 
the locomotive above the buffer beam’ 
and on the smokebox door, with con- 
tact made to the running-board,. it 
still lit up. 

Finally, they were painted, and 
instead of using blackboard paint 
which gives them a very nice matt 
black effect, out of perversity I did 
them with shiny black enamel. They 
look smashing, but now there is 
nothing for it but to tackle the 
boiler ! 

The photographs were taken by 
R. A. Guthrie. 
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HE late Mr. D. E. Haywood 

did not start model engineering 
until after he had retired, at the age 
of sixty, from what is popularly 
known as a “ white-collar” pro- 
fession, although he had been a 
reader of THE MopEL ENGINEER 
since 1910. He had always been 
keenly interested in the older types 
of steam engine, and when at last 
he had plenty of spare time, used 
to visit museums, mills, and factories 
in pursuit of this interest. 

As a result, before he died in 
his eighty-seventh year, he had built 
twelve fine steam-engine models, 
several of which were loaned by his 
son to the 1953 Northern Models 
Exhibition. They included an oscil- 
lating horizontal engine, a horizontal 
mill-engine, and a vertical inverted 
engine. 


A Grasshopper Engine 

The most impressive of his models, 
however, were a grasshopper engine 
and a table-engine, which I mentioned 
briefly in my reports on the exhibition. 
and here are a few more notes and 
photographs of these two engines. 

Taking the grasshopper engine 
first, this was built during the war, 
when (as we all know) there was an 
acute shortage of materials. Con- 
struction then had to be chiefly 
from odds and ends of scrap brass, 
acquired from many sources, and 
fabrication was the order of the day: 
The pieces were pinned together 
and silver-soldered, and very neatly 
too—twin-beams, A-frames, X- 
frame, and cylinder are all built up 
in this way. : 

It wil! be seen that the valve- 


chest is separate from the cylinder, . 


with the two steam-passages pro- 


710 


4 

Cylinder end of 

the — grasshopper 

engine, showing the 

valve-gear and 
governor-gear 


jecting from the upper and lower 
ends of the latter. The valve is 
worked by an eccentric, whose rod 
is connected by gab-gear to a rocking 
shaft behind the cylinder. Two 
rocking-levers on this shaft are 
knuckle-jointed to two upright links, 
which are connected to the valve- 
rod crosshead above the steamchest. 
The Watt-type governor, driven 
from the crankshaft by belt and 
mitre-gears, controls a_ butterfly 
valve in the steam-pipe. 





INTERESTING 
MODEL STEAM 
ENGINES 


DESCRIBED BY 


‘“*NORTHERNER’’ 


The prototype of the engine was 
one installed about 1860 at the 
Brighton County Borough Mental 
Hospital at Haywards Heath, where 
it drove the pumps until 1928. 
Boiler pressure was 25 p.s.i., and the 
engine developed about 7} hop. 
A marine-type big-end is fitted to 
the connecting-rod, and the little-end 
and the joint between piston-rod 
and beam are of the same pattern. 

Brass-work is used extensively in 
the model, and all parts have a very 
high degree of finish. Personally, I 
would prefer to see much of the 
engine painted, as being more true to 
prototype, but one must admit that 
as it is, the model is highly attractive, 
as well as being highly decorative. 


The Table-engine 
The remarks made in the last 
(Continued on page 715) 


This beautiful grasshopper engine was built by the late Mr. D. EF. Haywood 
trike, ee when in his eighties 
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Top left—View to show the governor, with its stand and drive Top right—Another excellent model built by Mr. 
Z Haywood : it was commenced when he was 83 years of age 
Bottom—Two views to show the valve-gear and governor-gear of the table-engine, as well as the cylinder and table 
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A Seenie 


ELECTRIC 


ROBABLY many readers of 

THE MOopeEL ENGINEER will have 
se€n clocks with the scenic effect of 
a ship gently rolling on a calm sea. 
They are very charming, and I 
suddenly had a desire to make one, 
but before I am accused of plagiar- 
ism, 1 would like to point out 
that I have in my possession a copy 
of Work dated December 8th, 1894, 
describing a rocking ship model. 
In those days, they had no mains 
clock motors, so they adapted a 
spring-driven clockwork to drive 
the ship only. Having in hand an 


ex-W.D. “ Sangamo” motor with - 


a 4 in. dia. shaft, which ran at 
1 r.p.m., I started to scheme it out. 
What were the requirements ? 
First a reduction gear train from 
1 rp.m. to I r.p.h., and the usual 
12 to 1 reduction for the hands, 
then a gentle rocking motion for 
the wee ship, and a very slow drive 
for the colour-lighting shutter to 
give a dawn-to-dusk effect. This 
meant getting the drawing board out 
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CLOCK 


and finding the minimum dimen- 
sions. After some thought, I decided 
on a baseboard for the chassis, 
size 72in. x 7in., and allowing 
5 in. for height of works and another 
6in. for the scenic business ;_ this 
would necessitate a cabinet 8 in. 
x 8in. and Ilin. in height. The 
cabinet, I thought, would look nice 
if made like a small console tele- 
vision receiver. The general dimen- 
sions are as in Figs. | and 2, and 
layout of chassis as shown above. 


Clock Gears 


I set about the reduction gear for 
the clock, which I made from the 
“innards” of an old alarm clock. 
This was a bit of a wangle ; I had 
to sweat a lantern pinion into the 
pulley, which I recessed just to fit 
the pinion boss, and I was able to 
get it to run true. 

I made up a clock frame with the 
54-tooth wheel just meshing pinion 
on end of motor shaft and screwed 


motor -down to baseboard, packing . 


frame up to get clock spindles 
to correct height in front of the 
cabinet. It is possible that one can 
get a motor from our advertisers, 
with gearing all ready for telling 
time, but I do not know whether 
the 1 r.p.m. shaft would be exposed, 
so that the pulley could be fitted 
to drive the countershaft. 

The next part of the work was 
more interesting. The bearing 
brackets, and stand for rocker shaft 
and bracket for lamp, were made 
from curtain valance rail as sold 
at Woolworths or most iron- 
mongers. It is stiff brass, with 
rounded edges, and if flanges are 
silver-soldered, as in the drawings, 
the material makes a nice job. The 
support. for the lamp is made in 
similar fashion, but I have not 
given dimensions ; it depends on 
the type of lamp-holder used. The 
lamp is an Osram 240 V, 15 W 
Pygmy type, and tucks into the 
shutter easily. The bracket for the 
rocker has a 2-B.A. cheese-headed 
screw brazed on, and a 2-B.A. nut 
is used as the bearings ; this arrange- 
ment works smoothly and does not 
in any way wobble. Three holes are 
drilled in the nut, and 14-s.w.g. 
wire is silver-soldered in, making 
two prongs for the ship and a longer 
arm for the cam roller. This arm is 
bent at a right-angle for the roller, 
where the latter will just ride on top 
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of the cam. A small washer is 
sweated on the roller, another 
washer and a little groove filed 
round the wire, and a little copper 
ring is fitted to retain the roller. 
The rocker stand is bent over to 
clear the motor, and fixed so that the 
ship will be in the centre of the 
“picture”; the prongs are cut off 
just below the “‘ sea.”” I found a great 
improvement in slewing the ship 
round about 20 deg. as you will see 
in Fig. 3; the ship gives a more 
realistic roll and one can see the 
sails better. The shutter is fairly 
easy to build up, but in dealing with 
Perspex, heat it in the oven on a 
clean piece of wood to about 
160 deg. centigrade, and have any 
old tin to hand that is 4 in. in dia- 
meter and a large piece of rag. 
Wrap the Perspex round the tin 
quickly, using the duster, and hold 
till cool. Be careful when drilling 
the holes for the }in. x No. 1 
wood screws, as the Perspex splits 
very easily. The clip is to make 
sure that light does not get through 
the joint. 

Paint the shutter black for about 
I\in. each side of clip, then shade 
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Plan view of the chassis 
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Fig. 1. Dimensions of cabinet 





Fig, 2. Front elevation 





off gradually to clear for about 
another | in. ; also dab on prussian 
blue over the shaded portion, fading 
very gradually. I used a spot of 
engineer’s prussian blue ; on the side 
coming up for the dawn I smeared 
some transparent red paint, which 
greatly enhanced the effect of dawn ; 
nothing must be sharp, as an almost 
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imperceptible transition from night 
to day is wanted. The full cycle 
from dawn to darkness and dawn 
again takes roughly four minutes. 

I have used thin string for the 
driving belts, lashing the two ends 
together with cotton—knots kept 
making the belts slip off the pulleys. 
I also rigged up two little jockey 
pulleys, to maintain an even tension 
on the driving belts ; just a piece 
of clock spring with the end softened 
for drilling for wood screws and the 
other end softened and bent round 
a small nail. 

The ship was a nice little job ; 
a piece of wood 2}in. x in. 
x Zin. deep was gripped halfway 
down in a vice and filed ship-shape, 
with a slight hollow in deck line, 
and the under surface drilled } in. 
deep, 2in. apart to fit on the two 
prongs of rocker. The roller, I 
should mention, should be made in 
metal, as it follows the cam by 
gravity, which does not impose too 
heavy a load on the motor. The 
four masts were filed to a slender 
taper from 16-s.w.g. brass wire, 
and six thin wire yard-arms were 
soldered across three of the masts. 
The deck was drilled evenly spaced 
for the four masts which were 
cemented in. A _ little - bowsprit ~ 
is required ; the mast for the stay 
sail at the rear does not need spars. 
The spars gradually increase in 
length from + in. to 1} in. at bottom. 
Little sails are cut out in cream- 
coloured notepaper, and curled 
on fleshy part of the hand with a 
penknife blade, then cemented to 
spars, using balsa cement for quick 
setting. 1 have stuck a little red 
pennant on main mast for a spot 
of colour. At this stage, I connected 
up and had a run, and finding speeds, 
etc., satisfactory, I made a start 
on the cabinet. 
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Readers may like to make the 
cabinet of different material; I 
used oak-faced plywood, of which I 
had a small stock of = in. thickness. 
I find it best, when dealing with thin 
plywood, to put a bit of wood on the 
drilling table with a step to it and 
set a small drill of a similar size to 
the panel pins used, 3/32 in. away 
from step, and drill at about 1 in. 
intervals. Push panel pins in, glue 
both faces and tap the panel pins 
home ; this obviates pins squirming 
out in any direction. I then glue 
a %in. square section batten in each 

. corner and leave till next day. Every- 
thing is quite strong and the cabinet 
can be cleaned up and corners 
radiused ready for polishing. I 
have filed a radius all round the 
opening for the scenery, and cut 
out a white slip to put behind the 
glass to simulate the rubber mount- 
ing of a T.V. tube. The inside of top 
of cabinet has white paper pasted 
on to reflect light downwards. It 
is not tinted, as it can hardly be 
seen, and white gives maximum 
reflection. 

The sky and sea came in for 
treatment next. I did not try to 
emulate Turner; all that is necessary 
is a pale wash of prussian blue 
water-colour, with a few streaks in 
a horizontal direction of a darker 
shade, put on with a drier brush. 
The colour lighting does all the rest. 
The sea and sky are cut out to shape 
shown, and the foreground, so to 
speak, of the sea is made lumpy 
with little bits of cotton stuck on 
and then white paper pasted on. 
The foreground was painted very 
dark blue, gradually. fading off to 
nearly the same. tint'-as the sky. 
Specks of white paint were dabbed 





SHUTTER  1-OFF 


on the little lumps caused by the 
string, and a little dab around the 
bows of the ship to give an impression 
of forward movement. The sky 
and sea are easily slipped into the 
cabinet, and two thin wooden 
wedges were pushed in between 
sea and shelf to wedge everything 
up tight ; also, a $ in. square section 
piece of wood, the length of the full 
width of cabinet, is slipped in behind 
the rear battens to hold sky close 
up to the glass. Two little white 
enamelled fingers were made for 
the clock, and little plastic dots 
pushed into holes in front of cabinet, 
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PERSPEX OR CELASTOID 


using a tinplate jig already drilled 
on a 3in. pitch circle and spaced: 
for the twelve holes. A switch was 
fitted to the side of cabinet, and the 
job was finished. 

The clock and all the “‘ gubbins ” 
have worked without a hitch for 
the last three months, and the motor 
does not seem to be in any way 
overloaded. We use the clock as a 
subdued light on the top of the 
television receiver, hence the reason 
for the switch. 

The photograph reproduced with 
this article was taken by Chris 
Newton, of Derby. 
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(Continued from page 710) 


paragraph apply equally well to the 
table-engine. This, too, was built 
at a time of scarcity of materials, 
and so it is very largely of fabricated 
construction. In design it possesses 
the salient features of R. W. Wood’s 
table-engine which I described last 
year, with the piston-rod driving 
up to a crosshead, from which side- 
rods drive the lower crosshead which 
carries the big-end. 

The latter is of the strap-and- 
cotter type, and so are the bearings 
at the ends of the side-rods. Again 
the valve-gear is of the gab-type, 
with rocking-lever and links; the 
governor, however, is mounted on 
a small table over the crankshaft, 
and is direct driven from it by means 
of mitre-gears. It seems to me, by 
the way, that the Porter governor is 
rather out of period for a table- 
engine; but perhaps the prototype 
modelled by Mr. Haywood had had 
this added at a later date, when the 


ee 


original governor ‘ packed up,” or 
was discarded for some other good 
reason. 

Unfortunately, this model was not 
quite completed when the old 
gentleman died, and it will be noticed 
that the oil cups are missing. What 
a pity that he could not see it through 
to the end! In spite of this, how- 
ever, he has certainly left a memorial 
that will last, and it is good to know 
that, by the generosity of Mr. 
Haywood, Junior, these models will 
be preserved by the Northern 
Association of Model Engineers. 

Incidentally, the workshop equip- 
ment used in building the engines 
was not very extensive—a 3}-in. 
treadle-driven Drummond lathe. and 
a small hand drilling-machine. Most 
of the holes had to be drilled in the 
lathe, and the silver-soldering was 
done by a small gas blow-pipe and 
foot-bellows. Not bad for one in 
his eighties ! 
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Relieving 


slide 


for a bench lathe 


By F. L. Carrig (Melbourne, Aust.) 


‘Te appliance to be described is 
the outcome of reading a series of 
articles in THE MoprL ENGINEER 
during the latter part of 1941 in 
which the production of involute 
gear cutters was very fully described. 
In subsequent issues much corres- 
pondence ensued, giving many and 
varied methods of relieving or 
backing-off the cutter teeth. 

The writer noted, at that time, an 
attachment which was included 
among the equipment of a Conti- 
nental tool-room lathe, for per- 
forming the operation of form- 
relieving. This piece of equipment 
was closely studied and a decision 
made to make a similar accessory 
for a 3-in. bench lathe. 

To allow for resharpening of 
profile milling cutters, they are 
produced with their teeth having a 
constant shape around their peri- 
phery, but with a gradually dimi- 


nishing radius. This diminution 
gives the clearance to the tooth and 
allows it to cut freely without 
rubbing. Furthermore, the’ cutter 
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can be sharpened without changing 
its shape by grinding the front of 
the tooth instead of the top, as in 
the case of milled-tooth milling 
cutters. 

A master mandrel upon which 
the cutter blank is mounted has a 
cam outline formed to the amount 
of relief and divided into the same 
number of lobes as the cutter to be 
made. In the present instance, 
cutters 14 in. diameter, 10 teeth 
and 3-in. bore were considered to 
suit most requirements, although 
larger and smaller diameters have 
been relieved. When mounted be- 
tween centres in the lathe, the cam 
lobes are at the headstock end and 
tend to run uphill. This can be 
seen in the accompanying photo- 
graph. It was found later that it 
was more satisfactory to hold the 
mandrel in the chuck and support 
with the tail centre. 


The slide proper consists of a base 
which clamps with the aid of tee- 
nuts to the boring table of the lathe. 
In this base the main slide is free 
to move back and forth at the will 
of a compression spring between the 
base ‘and’ slide. The spring has a 
rod with the adjusting nut passing 


through it. This rod, in conjunction 


with the nut, controls the pressure 
applied to maintain a constant cut. 
There is a sub-slide upon which the 
turning tool is mounted under the 
clamp-plate. An accident whilst 
operating accounts for the decrepit 
temporary cheese-head screw. A 
hardened cam follower is mounted; 
when viewed along the lathe axis, 
the under side of the cam follower 
and the cutting edge of the tool are 
at the same height. 

After setting the slide in its work- 
ing position, the cross-slide is locked 
and the cut applied or removed by 
the hand wheel, which has an index 
collar indicated in 0.001 in. fitted. 

It will be seen that whilst the cam 
follower is in contact with the cam 
section of the mandrel, a cutting tool 
correctly mounted will follow the 
same path. The location of this 
path can be adjusted by use of the 
sub-slide. 

The base, main slide, and sub- 
slide are conventional 60 deg. dove- 
tail slides, which must be carefully 
machined and fitted to give free 
movement without slack. The mater- 
ials are cast-iron. There are no 
machining operations in the making 
of this tool which cannot be per- 
formed on the average 3-in. lathe. 
The cam shaft was produced by 
shaping to a template, using a 
change wheel as an index plate. 





This piece was case hardened when 
completed. Each lobe of the cam 
has an approximate lift of 0.050 in. 
The cam. follower is tool-steel, 
hardened and tempered. 

Before using this equipment it is 
necessary to provide blanks suitably 

(Continued on page 723) 
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QUERIES AND 


REPLIES 


“ THE M.E.” FREE ADVICE SERVICE. Queries from readers on matters connected with 


model engineering are replied to by post as promptly as possible. 
interest the query and reply may also be published on this page. 


however, be complied with : 


If considered of general 
The following rules must, 


(1) Queries must be of a practical nature on subjects within the scope of this journal. 

(2) Only queries which admit of a reasonably brief reply can be dealt with. 

(3) Queries should not be sent under the same cover as any other communication. 

(4) Queries involving the buying, selling, or valuation of models or equipment, or hypo- 
thetical queries such as examination questions, cannot be answered. 

(5) A stamped addressed envelope must accompany each query. 

(6) Envelopes must be marked “ Query ” and be addressed to THE MODEL ENGINEER, 19-20, 


Noel Street, London, W.1. 





Hydroplane Construction 

I have made the “ ME.” 24 in. 
circular course racing hydroplane 
(P.B.1) of much heavier material than 
stated in the plans. Would it be 
Possible to install a petrol engine of 
10-15 c.c. ? 

Please could you advise on this 
matter ‘regarding plans and castings 
required, also how the engine is 


fitted. 
P.J.B. (London, E.). 


We note that you have made the 
model of much heavier material 
than specified, and we think that 
this will definitely put the hull at a 
disadvantage, whatever power unit 
is employed, as the essential factor 
in efficiency of hydroplanes is over- 
all power-weight ratio. 


The hull is suitable for engines up - 


to 10c.c., but we should not advise 
putting an engine as large as 15 c.c. 
in it. A suitable engine for amateur 
construction, which suits this hull, 
is the 10.c.c. “ Ensign” engine, the 
blueprints for which can be obtained 
from our publishing department. 
Castings are obtainable from Crafts- 
manship Models Ltd., Norfolk Road 
Works, Ipswich. 

The engine is intended to be 
fitted to subsidiary bearers which 
will allow the angle of the shaft to 
be adjusted to get the utmost trans- 
mission efficiency, before bolting 
securely to the permanent bearers 
in the hull. 


Telescopic Tripod a 
I propose to make a seven-section 
tubular tripod, and should be glad of 
some information as to the arrange- 
ment which prévents the tubes pulling 
right cut when extended, and also 
the spring-loaded catch which holds 
it out until it is closed again. Sketches 
of the arrangement would be helpful. 
E.C. (Liverpool, 9). 


There are’ several methods of 
construction used ‘for telescopic 
tripods, but one which we think 

_ will suit your purpose is illustrated 
in the sketch herewith: °. 

It will be noted that the outer tube 


has the end beaded over to reduce 
its diameter, and the inner tube has a 
collar, screwed or otherwise secured 
to the end, with its outside diameter 
made a sliding fit in the outer tube. 
The length of this collar is of some 
importance, as if made too short 
it does not maintain alignment 
of the two tubes properly. The catch 
which prevents the inner tube sliding 
in when weight is applied to it is 
also of several forms, and in some 
cases is made very similar to the 
catch of an umbrella, but in the 
example shown, a short tube con- 
taining two balls, with a loading 
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spring between them, is fitted across 
the inner tube as shown. 

It will be necessary to bead the 
ends of this tube over very slightly 
to prevent balls escaping. This 
arrangement is used for all the 
extending tubes of the tripod. It is 
only necessary to depress the catches 
of the top tube, and as the tubes are 
pushed inwards, the beaded ends 
of successive tubes depress the other 
catches. It should be noted that 
the thicknesses of the tubes and 
differences of diameter as shown in 
our sketch are much exaggerated. 


Electro-magnetic Cores 

Several pieces of electro-magnetic 
apparatus which have been described 
in THe MopDeEL ENGINEER have called 


for the use of soft-iron for cores, 


I have been unable to locate a supply 
of soft-iron, and should be greatly 
obliged if you would inform me of 
anyone who could supply this material 
in small quantities. 

E.F.T. (Kingston-upon-Thames), 


The material usually recommended 
for electro-magnetic apparatus is 
“Swedish” iron, which may be 
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extremely difficult to obtain at the 
Present time. However, in most 
cases a good quality mild-steel will 
serve fairly effectively as a substitute, 
particularly if it is thoroughly 
annealed by heating to red heat and 
cooled very slowly in ashes or 
lime. 

In modern electrical apparatus, 
the use of laminated cores is favoured, 
particularly in cases where alter- 
nating or varying currents are 
employed. The laminations from 
transformers can often be adapted 
to build up into magnetic cores ; 
alternatively, bundles of iron wire, 
or laminations made from strips of 
banding iron or similar sheet-iron 
will be found satisfactory. 


Motor for Driving Model Loom 

I wish to obtain a powerful electric 
motor of approximately scale propor- 
tions to drive a model power loom. 
The proportions I have in mind are : 
length (body of motor only) 4 in., 
diameter 3in. I cannot give the 
estimated h.p., but it would probably 
be between 1/6 and 1/10, High initial 
torque is required. An ex-W.D. 


ENOS OF TUBE BEADED 
TO RETAIN BALLS 





motor would be preferred, if a suitable 
type is available. Please advise me 
of any books available on small 
a.c. and d.c. motors. 

M.Q. (Aston, Birmingham, 6). 


We suggest that the most suitable 
type of motor you could obtain for 
driving a model loom would be an © 
ex-Service camera motor, which is 
approximately of the size you quote, 
and is very powerful for its size. 

Motors of this type have been 
offered by some of the advertisers 
in our pages, though we cannot 
state definitely that they would be 
in stock at the present time. We 
suggest that you enquire of Aero 
Spares Co., 70-71, High Holborn, 
London, W.C.1, or H. Franks, 
38, New Oxford Street, London, 
W.C.1. If this particular type of 
motor does not happen to be avail- 
able, it is possible that the above 
firms would be able to suggest 
something else which would suit 
your requirements. 

Practical Armature Winding, price 
3s. 6d. ; Small Alternating Current 
Motors, price 3s. Od. ; Small Electric 
Motor Construction, price 5s. Od. 
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MAKING FLUTED | 


HAND-WHEELS 


By “Duplex” 


LTHOUGH components are 
commonly knurled to provide 
a finger grip, the hand- and finger- 
wheels fitted to machine tools and 
mechanical appliances are often 
more easily operated, and have a 
better appearance, when the rims 
are fluted to afford a deeper hold 
for the fingers. The three hand- 
wheels illustrated in Fig. 1, and 
viewed from left to right, are: a 
clamp-nut fitted to the protractor- 
head of a draughting machine, a 
screw for tightening a split clamp, 
and the draw spindle for use with a 
set of mandrel collet chucks. All 
three components were made in 
the workshop at various times. 
Before starting to cut the flutes, 
it is advisable to make a scale draw- 
ing of the part in order to determine 
the number of flutes required, as 
well as their spacing and depth, to 
give the finished work the correct 
appearance. 


Filing the Flutes 

The simplest way, of course, is 
to file the flutes to shape after they 
have been marked-out on the rim 
of the wheel. The flute centres can 
be struck off with the dividers set 
from the drawing or, after the turn- 
ing operation on the rim, the wheel 
can be divided from a change wheel, 





top slide with 
negative rake 
angle of 5° 





Fig. 1. Fluted hand-wheels made in the workshop 


secured to the tail of the lathe 
mandrel and controlled by means of a 
detent bolted to the change-wheel 
quadrant. As the contour of the 
flutes usually corresponds to a small 
segment of a circle of large diameter, 
it will be easier to maintain unifor- 
mity when filing if a sheet-metal 
gauge is made in accordance with 
the drawing. 


A Shaping Operation in the Lathe 
The second method is illustrated 
in Fig. 2 and consists of a shaping 
operation in the lathe carried out 
by racking the saddle to and fro. 
The form-tool, corresponding to the 
shape of the flutes, is mounted at 
centre height in the toolpost, and 
the work is, again, divided either 
by marking-out or, preferably, from 
a change wheel secured to the man- 






Fig. 2. Shaping the flutes in the lathe. The tailstock is not shown 
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drel. In these circumstances, the 
broad-faced tool is liable to chatter 
and dig in, but this can be largely 
avoided by setting the tool to the 
work with a few degrees of negative 
rake. Whenever possible, the tail- 
stock should be brought up to give 
the work additional support. 

Readers may remember that in 
previous articles a description was 
given of shaping in the lathe by 
fitting a lever attachment to actuate 
the top slide alone, leaving the 
saddle clamped to the lathe bed. 
When this method is adopted, and 
where the tailstock centre cannot 
be engaged, rigidity can be greatly 
increased by mounting the travelling 
steady on the cross-slide and keeping 
the contact fingers adjusted to bear 
on the work. 


Milling the Flutes 

If a milling spindle is available, 
the set-up shown in Fig. 3 will 
enable the flutes to be quickly and 
accurately machined. 

Here, the spindle is driven from 
the lathe overhead, and an ordinary 
end-mill is fed into the work by 
traversing the saddle; to avoid 
chatter, a series of light cuts is 
taken until the full depth of the flute 
is reached. 

The next method of machin- 
ing the flutes, and one also 
requiring a milling spindle with 
overhead drive, is that illustrated 


in Fig. 4. 


A round-nosed end-mill of the 
correct radius is traversed over the 
work and the flutes are cut to the 
required depth by feeding the vertical 
slide downwards. However, it has 
been found that the finish left on 
the work is not as good as that 
obtained with the preceding method 
of machining. 
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Fig. 3. End-milling the flutes with an attachment driven from the 
lathe overhead 


Right—Fig. 4. Machining the flutes with a round-nosed end-mill 


Drilling the Flutes 

The remaining way used in the 
workshop for making fluted wheels 
is that represented in Fig. 5. 
Although no additional attachments 
or dividing gear are necessary, the 
simplicity of the machining is 
largely offset by the wastage of 
material involved. Again, start by 
making a scale drawing to show the 
number and spacing of the flutes, 
as well as the pitch circle on which 
the centres of the drill holes forming 
the flutes lie. After the blank has 
been turned and faced in the lathe, 
the pitch circle is lightly cut with a 
V-tool ; the dividers are set from 
the drawing and are then used to 
strike out the centres of the drill 
holes on the pitch circle. But, if 
preferred, the pitch circle can be 
divided from a change wheel, as 
in the previous examples. 

After the points of intersection 
of the centre-lines have been marked 
with a centre punch, the work is 
transferred to. the drilling machine 
for, first, centre-drilling the punch 
marks and then putting through a 
pilot drill ; finally, the holes are 
drilled out to the finished size. 
It now remains to mount the work 
again in the lathe and to turn away 
the rim until the wheel is reduced 
to the finished diameter. 


Machining the Rim 

- As will be seen in the illustrations 
of the machining. operations, it is 

usual tO turn the rim of the wheel 





to shape and polish it before the 
flutes are cut; this can be done 
either with a curved form-tool 
mounted in the toolpost or by using 
a hand turning-tool supported on a 
rest, and with a little practice the 
ordinary hand graver will be found 
most convenient for this work. 
A smooth file, followed by a piece of 
abrasive cloth backed by a strip of 
wood, can afterwards be employed 
to work up the surface of the rotating 
wheel to a good, even finish ; but 
this should not be attempted after 
the flutes have been machined. The 
tool marks can be removed from the 





SIX-FLUTE HANDWHEEL 
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flutes themselves by means of a 
round or half-round smooth file, 
and the final polish is given with a 
strip of fine abrasive cloth wrapped 
on a piece of round wood. 

If the web of the wheel is to be 
painted, set the work to turn slowly 
in the Jathe ; the paint can then be 
applied with a brush exactly where 
wanted and leaving a well-defined, 
regular edge. 

Where the paint used is of the 
quick-drying variety, the work can 
be left rotating until the paint has 
set, and there will then be no danger 
of runs forming on the surface. 





FIVE-FLUTE HANDWHEEL 


Fig. 5. Setting out a hand-wheel for drilling the flutes 





READERS’ LETTERS 


ADVICE TO EMIGRANTS 

DEAR SrrR,—Though I have been 
a regular reader of THE MOoDEL 
ENGINEER for a number of years, 
{ have never felt the urge to write 
to you before, but feel compelled 
to do so in order to offer some 
advice to readers who are preparing 
to, or contemplating, settling abroad. 

A number of advertisements have 
appeared in your columns during the 
past year or two, offering lathes and 
other workshop equipment for sale, 
the reasons being given ‘‘ Owner 
going abroad ” or “‘ Owner emigra- 
ting.” No doubt in some instances 
this was necessary in order to raise 
funds, but I would very strongly 
advise those who can do so to pack 

their lathes up and take them with 
"them as part of their personal effects. 

While living in Nairobi from 1946 
to 1951 I paid £35 for a plain 23-in. 
lathe without any accessories, similar 
to some which are priced in the 
U.K. at £15. While some good work 
was done on this, I felt the need for 
a better tool, and during my over- 
seas leave in the autumn of 51, I 
purchased a very popular make of 
34-in. screwcutting lathe with numer- 
ous accessories for which I paid 
£62 10s. in Preston and brought it 
to South Africa with me. That lathe 
is worth £120 here and could have 
been sold at that price many times 
if I had been prepared to part with it. 

Good tools of that description 
are very difficult to obtain and are 
very expensive when they are avail- 
able. As an example, a lathe which 
is often advertised in THE MODEL 
ENGINEER by dealers at about £45 
was recently on show in a Johannes- 
burg tool shop priced at £94 10s. 
and was sold in a very short time. 
Used lathe and other tools, if form- 
ing part of a settler’s personal 
effects, are invariably admitted to 
South and East Africa duty free. 
I believe this also applies in most 
other Commonwealth territories, and 
the additional expense involved in 
the payment of sea-freight where the 
total baggage allowance is exceeded 
is considerably less than the differ- 
ence between the price obtained by 


sale in the U.K. and purchase of a - 


similar machine on arrival: here, 
assuming one can get one when 
required. 
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{ feel that if the above was more 
widely known, model engineers 
who intend emigrating would think 
twice before parting with any 
equipment. 

I wish THE MopEL ENGINEER 
continued success and can assure 
you that every issue, though late, 
is eagerly awaited and read from 
cover to cover many times, and has 
been of considerable assistance in 
the past. 

Yours faithfully, 
Johannesburg, S.A. K. HOWELL. 


A DOMESTIC EXHAUST FAN 

DEAR Sir,-—It is obvious from the 
items sometimes published that a 
fair number of domestic ‘ peace- 
makers ” are made in the process of 
our avocational pursuits. When 
we installed a slow-burning grate 
a couple of years ago, the difficulty 
of cleaning out the ashpit under the 
boiler became apparent, so a rake 
was made out of a convenient length 
of # in. dia. rod with a piece of 
3in. xX 2in. x 4in. plate nutted 
on to one end. Such items as 
repairing broken metal pressings, 
and refrigerator door handles are, 
of course, common domestic ser- 
vices. 

The latest effort has a far wider 
application than the ones to which 
I have put it. I obtained from Aero 
Spares an ex-U.S. ventilator made 
by the Ilg Electrical Ventilating Co. 
to stir up the air in my workshop. 
It has a 24-volt d.c. motor and uses 

4 amps or approximately 25 hours 
per unit. Entering a pal’s kitchen 
on the following Sunday morning 
I found the atmosphere as bad as 
at the break.of the monsoon. Actu- 
ally, they use that wastefully old- 
fangled method, gas.. I decided to 


.fit an exhauster over the cooker at 
“home. I was fortunate in that over 


the electric stove is a small window, 
and by replacing a pane of glass 
with a piece of plywood, no hole 
was necessary through the wall. 
The fan is supplied complete with a 
bracket for mounting, and a tinplate 
shroud was made to collect the 
fumes,. and was secured by the 
existing neck ring screws. 

A length of galvanised rainwater 
pipe takes the fumes out of my work- 
shop, which abuts the back door. 
As the outlet pipe is 2iin. dia., 


with a suitably water-cooled tuyere, 
these will also make useful forge 
blowers, and can be controlled by 
varying the voltage input. 

As witnessed in Mr. D. Webb’s 
opening remarks on his automatic 
tea-maker, we are able by our efforts 
to raise our standard of living above 
the level of our fellow men with 
similar incomes who do not follow 
such a practical hobby. 

Yours faithfully, 


East Ham. A. E. CLAUSON. 


BLUING STEEL 

Dear Sir,—-Further to your reply 
to E.A.S. (West Wickham), May 
7th issue of THE MoDEL ENGINEER 
on the subject of bluing mild-steel. 


Many years ago, while I was 
serving as an armourer, the method 
used was to obtain a shallow tray, 
large enough to take the components 
such as small screws, pins, etc., 
sprinkle an even layer of dry silver 
sand over the bottom, place the 
bright components on this and cover 
with another layer of silver sand, 
place the tray over the forge and 
gradually bring up the heat. The 
silver sand distributes the heat 
evenly, and to determine the colour 
desired just rake away the sand to 
see. When the colour is arrived at, 
remove the tray from the source of 
heat, allow to cool, finally removing 
the components and drop them in 
oil. The sand may be purchased 
from any bird seed salesman and, 
furthermore, it never deteriorates. 


The above method may also be 
used for tempering springs after 
hardening. 

To obtain an all-black matt 
finish, place small parts in an old 
saucepan, which has a number of 
small holes punched into it, heat 
the lot to dull red, dip quickly in 
old engine oil, remove quickly, 
ignite the fumes and let them burn 
out; dip again quickly, burn out 
and so on for three or four times and, 
finally, quench out in oil. 

Or, for larger components, heat 
to dull red, rub it quickly with a 
piece of old woollen blanket or 
sock, quench out in oil—hold the 
breath while blanketing ; it smells 
awful ! 


Bideford. 


Yours faithfully, 
J, Davics, 


F 
\ 



















Cos ING on with the gearing 
for our engine, the next item 
is the second-motion spur-wheel, 
which, in the prototype, incor- 
porates the brake-drum. As with 
the other gears, we shall use a 
separate spur-wheel pressed on to a 
cast centre. 

The wheel itself is of 16-pitch, 
and has 50 teeth, which gives a 
pitch-diameter of 34 in. The teeth 
are 7 in. wide across the face, and 
the wheel is bored out to 2 in. 
diameter. As with the other gear- 
wheels, Reeves is able to supply 
the finished job for those unable or 
not wishing to cut their own. 

An iron casting .is used for the 
centre, with four webs to support 
the brake-drum. To begin the 
machining, grip the casting in the 





Continued from page 602, May 14, 
1953. 
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three-jaw chuck with the brake- 
drum boss outermost, see that it 
runs true, and take a light cleaning- 
up cut over the latter and on the 
face of the shroud. This is only so 
that you can get a firm accurate 
grip of this boss for the machining 
of the other boss, so don’t attempt 
to go down to size. Use back gear 
—middle speed—and see that you 
get under the skin of the casting: 
otherwise the point of the tool will 
suffer. A knife tool should be used, 
of course ! 

Now reverse the casting in the 
chuck, and clean up the other side 
of the work. Using the tailstock 
drill chuck and your largest centre- 
drill, centre the boss, and then drill 
it with successively larger drills up 
to 15/32 in. diameter. 

Mount a boring-tool in the tool- 
post, and bore out the hole to a few 
thous. less than } in. diameter. 
Finish off with a 4-in. reamer, if you 
have one; if not, finish by boring, 
using a previously-made plug-gauge 
to ensure accuracy. As in previous 
boring operations, take due care 
to avoid a “ bell-mouthed ” hole ; 
this wheel has to fit accurately and 
securely on the third shaft; a press 
fit, but not an interference fit. 





We now have to slot out the $ in. 
wide keyway in the boss, and the 
photograph shows a “‘ Heath Robin- 
son” gadget I rigged up to help in 
this, having become tired of racking 
the saddle back and forth by means 
of the hand-wheel. 

When my ML7 was new, I fitted 
the maker’s lever-feed gadget to the 
tailstock in place of the hand-wheel. 
Incidentally, I have found this a 
mixed blessing; it is very useful 
and handy indeed when using the 
smaller drills, but with large drills 
one has to use a good deal of force 
to get them through the work. 

However, it came in very useful 
for the slotting device. In this, the 
planing-tool for the keyway was 
mounted on the vertical-slide, as 
previously illustrated, and a suitable 
length of l-in. x 3-in. brass angle 
was bolted to the slide, using a 
q-in. tee-bolt. The pivot-screw hold- 
ing the lever to the tailstock barrel 
was unscrewed, and the other end 
of the angle having been previously 
drilled to suit, the lever was at- 
tached to the angle by means of 
the screw, with a nut and washer 
on top. In the photograph, the 
method is being used in planing the 
seats for the bevel-pinions of the 





‘Photograph No. 35, A simple. device to help in slotting or planing in the lathe 


721 


VF PES PS SS Ne Oe ne SP EO ny ae A hay Oe ee 





THE 
MODEL ENGINEER 


compensating-gear, an operation 
which will be described in the next 
instalment. 

Of course, the gadget looks a bit 
“raw,” but it works, and is very 
useful. 
that direction could make up a posh 
version easily enough; personally, I 
haven’t the time at present. Or if 
you haven’t the lever feed to the 
tailstock, a lever could be pivotted 
on aclamp fitted round the tailstock 
barrel. But however it is made, a 
similar device is worth making, 
especially since we have several 
more keyways to cut before the 
Allchin is finished. 

Still, whatever method you use to 
cut the keyway, it does need cutting, 
4 in. wide and a gnat’s whisker more 
than +; in. deep. Actually, the 
‘cutting-bit should be one thou. 
wider than + in., so that the groove 
will slide over the key without 
forcing; it is the bore of the wheel 
which should be a tight fit on its 
seat. 

When the keyway is cut, finish off 
the boss of the wheel and the face 
of the shroud to size with a keen 
knife-tool. As when fitting the 
other wheels to their bosses, great 
care is necessary here; the boss must 
be from one to two thous. greater in 
diameter than the bore of the wheel, 
and this can be assured as previously 
described. But don’t press the 
wheel home yet. 


The Brake Drum 

Those readers who possess the 
blueprint will note a slight alteration 
on the brake drum; on the print, 
the sides of the groove are shown as 
having a 5-deg. taper, whereas on 
the drawing now given they are 
parallel. The reason for this is 
chiefly because it has been realised 
that it would not be an easy matter 
to machine a corresponding taper 
on the brake-shoes; with the screw 
type of brake fitted, there should be 
ample power without it. 

Those readers in advance of the 
serial who have machined the drum 
with the taper will not find it a 
difficult job to make the alteration, 
by setting the job in the three-jaw 


chuck (if accurate) or the four-jaw,. 


and re-machining the drum—the 
diameter of the braking surface is 
not vital, though as little as possible 
should be machined off it. 

Coming back to the whole wheel- 
centre, when the wheel-boss has 
- been turned to the required size, 
reverse the casting in the chuck for 
turning the brake-drum. If the 
three-jaw is not reasonably accurate, 
however, the job should be set to 
run true in the four-jaw. Face the 
casting to thickness, and then the 
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boss to js in. behind this face, which 
should leave it 7 in. thick. The 
groove may be turned with a stout 
parting-tool, the diameter of 24 in. 
being checked with outside calipers; 
extreme accuracy is not vital here. 
Round the edge of the rim slightly, 
and also the corner of the shrouding. 

Having finished the machining, 
remove the work from the chuck. 
Take the gear-wheel, and remove the 
sharp corner from one side of the 
bore with scraper or half-round file. 
Besides making sure that the wheel 
will go right home on its seat, this 
also gives a slight lead, of course. 

Open the jaws of the vice, with 
copper clamps in position, suffi- 
ciently wide to take the wheel and 
its centre, put the former in position 
on the latter, and place between the 
vice-jaws “ halfway down.” Tighten 
up the vice sufficiently to force the 
wheel on about 7 in., slacken the 
vice-jaws, turn the assembly through 
90 deg., and force on another 
+s in. Repeat this until the wheel is 
right home on its seat. Then to be 
on the safe side, give a final squeeze 
all round with the edge of the wheel 
about 4 in. deep in the vice. 

And that’s another bit towards 
having our Allchin under steam ! 


Centre for Third Motion Pinion 

The centre for the third motion 
pinion is another iron casting, and 
the pinion itself is again of 16-pitch, 
but with 20 teeth this time. The 
face of the teeth is 7 in. wide, 
and the pinion is bored out to 
} in. diameter. 
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job. It must be a good press-fit 
for the other end of the third shaft, 
of course. Then cut the keyway, 
also as on the last component. 

Finish machining the outside face 
of the work—diameter of the boss 
is not vital—and then remove the 
work from the chuck. 

Now mount the job on a stub- 
mandrel, or on a mandrel between 
centres, and turn up the seat for 
the pinion. This must be, as before, 
a force-fit; i.e., the boss a thou. or a 
thou.-and-a-half bigger than the bore. 
(Two thou. would perhaps be too 
much of a good thing on such a 
small bore.) 

Remove the work from the 
mandrel, and, having removed the 
arris from the bore of the pinion, 
force it home on its seat, using the 
vice-jaws. You will have to use a 
bush or tube packing for the last 
bit, of course. 


The Winding Gear 

As we have already seen, the com- 
pensating centre not only carries 
the main spur-wheel and the pinions 
for the compensating-gear, but the 
winding-drum is mounted on a 
boss on the outside of the centre. 
The method of driving the drum is as 
follows: (see section through gearing; 
THe MopeL ENGINEER, dated April 
16th). 

The compensating centre can 
revolve on the bosses of the right- 
hand bevel wheel and the left-hand 
driving-boss, and the winding-drum 
can also revolve independently on 
the large boss of the compensating- 


Brake-drum and centre for second motion spur-wheel 





To machine the casting, grip the 
longer. boss of the two in the three- 
jaw chuck, and face up the outside 
—no need to go down to size yet. 
Centre ‘the end, and then proceed 
to: boré:and. ream the hole to } in. 


diameter as described in the previous 


centre. This last movement, in- 
cidentally, has nothing to do with 
the winding operation itself: the 
drum could be, and often was on 
early traction-engines, “ solid” with 
the compensating centre. However, 
when it is separate, it allows the 
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’ winding-rope to be paid out without 
running the engine, a matter of some 
convenience in certain circumstances. 

On the side of the winding-drum 
is a pawl (not shown in the drawing), 
which may be engaged with one of 






Dimensions of second motion spur- 
wheel 


eight dogs or teeth on the driving- 
boss. With the pawl disengaged, 
then, the rope is passed through the 
boliard, at the back of the 
tender, and paid out by hand, 
to be attached to the tree-stump 
which is to be hauled out of the 
ground, or to the threshing- 
machine which is\in an awkward 
position, or to the train of wagons 
which has to be hauled up a steep 
bank. 

The hind wheels of the Allchin 
are well chocked, and the driving- 
pins of the left-hand wheel with- 
drawn. The winding-drum pawl is 
engaged with one of the dogs. 

Now the hind axle cannot rotate, 
since it is keyed to the right-hand 
driving-boss, which in turn is 
pinned to the right-hand wheel, 
which is chocked. And since the. 
hind-axle is immovable, so is the 
right-hand bevel-wheel, being keyed 
to the axle. 

When steam is turned on, there- 
fore, and the compensating centre 
begins to revolve, the bevel pinions 
“run round” the motionless right- 
hand bevel wheel. In: doing so, 
they necessarily transmit the drive 
to the left-hand bevel wheel, which 
is attached to the left-hand driving- 
boss; and this wheel and boss rotate 
at twice the speed of the compensa- 
ting-centre. (This may be rather 
difficult for tyros to understand, but a 
little thought will show-why it does.) 

As the boss rotates, of course, it 
carries the drum with it, and away 

- goes the tree-stump, or the threshing- 
machine, or the train of wagons. 
The winding-job completed, the rope 





is unhitched, wound in, and secured. 
It is important to replace the driving- 
pins before the chocks are removed 
from the wheels, by the way; other- 
wise the engine would not be under 
control. 





Centre and 


Shrouding for third 


motion pinion 





Dimensions of third motion pinion 


The Compensating Centre 

Before describing the machining 
of the centre, I want to draw atten. 
tion to two errors on the blue- 





print, sheet 4, which have been 
pointed out by one or two readers, 
to whom I am very grateful. The 
first concerns the thickness of the 
central boss, where the centre-line 
of the bevel pinions is shown as being 
ie in. from the left-hand edge of the 
boss, and % in. from the right-hand 
edge. The former distance is correct, 
but the latter should be + in., as 
shown in the corrected drawing 
which will be given in the next 
instalment. 

Those brothers who are ahead of 
the serial, therefore, and who have 
machined this casting, will need to 
replace it in the three-jaw (gripping 
it by the winding-drum boss), and 
face another 7; in. off the inner side 
of the central boss. 

The other error is in the detail 
drawing of the left-hand driving boss. 
In this, the thickness of the flange 
is given as # in., whereas it should 
be 7/32 in.; the other dimensions 
are unaffected. For anyone who 
has already machined it to + in., 
as I have myself, I shall give a 
method of rectifying the affair when 
I deal with the boss itself. Future 
blueprints, by the way, will be 
corrected in both these respects. 


(To be continued) 





RELIEVING SLIDE FOR A BENCH LATHE 


(Continued from page 716) 


“ gashed” for relieving. For this 
purpose the blanks are turned and 
mounted on the mandrel, held 
between centres and the cam used 
as an index plate whilst cutting is 
performed by a milling attachment 
mounted on the saddle. The cutter 
used for “gashing” is 1% in. 
diameter and has an included angle 
of 36 deg. It is set so that one edge 
when at full depth, if produced 
would pass through the centre of the 
mandrel, i.e. one face of the groove 
cut is truly radial. (Incidentally, the 
first cutter made by the writer using 
this appliance was a form-relieved 
gashing cutter). 

The relieving slide is then mounted 
as previously described and a blank 
put on the master mandrel. The 
grooves in the blank must line up 
with the outline of the cam in such 
a way that as the cam follower falls 
over the peak of the cam, the turning 
tool does not damage the cutting 
edge of the tooth to be. 

Lock the cross-slide to prevent 
unnecessary movement, and apply 
the cut by the sub-slide. 

Very slow speed is important for 


best results; in fact, it has been 
found that rotating the athe mandrel 
by a handle has given the most 
satisfaction. 

A few of the cutters made as 
described are illustrated, and are 
as follows: A form-relieved hob 
having 8 t.p.i. Acme; a cutter for 
lathe change wheels 20 d.p., approxi- 
mately 1 in. diameter; reamer and 
end-mill fluting is made simple with 
the cutter as is tap-fluting and 
similar jobs with another. In the 
photograph also is shown a:35 mm. 
“ talkie ” film sprocket cutter, which 
cuts two spaces, with each movement 
of the indexing head. 

It is hoped that these notes will 
stimulate interest in a branch of 
tool making in which very Jittle 
information is available to the 
model engineer. It is found that it 
pays to make up a batch of blanks 
to keep on hand for relieving as 
required. The time for machining 
a cutter by this method compares 
more than favourably with im- 
provised methods, and the results 
are a continual source of satisfaction 
to the maker. 
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